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(54) UQUID CRYSTAL ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal element which 
can be driven fast and has high contrast and high luminance. 
SOLUTION: A film 7 is fold by dispersing a conductive particulate in an 
insulating base material; and the particulate size of the conductive 
particulate is 5 to 20 nm and conductive particulate are combined to 
form a particle mass of 5 to 300 nm in short diameter. The addition rate 
of the particulate is varied to continuously vary the properties of the 
film. Further, a deviation voltage AV decreases below 3 V, driving control 
is possible, and there Is no deterioration in orientation. 
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-C I , -F, -CF3, -NO2, -CNSr^i) 
qaZlI/qbJittAtci — 2 OT-fcS) , 

[0048] RmC,,F,,,-X?:mhi- (Xii-HX 

ti-FS-ai^L, xa{il— 2 0iO^T'J>«.) . 

[0049] 

[Yb7] 



(AO.b-L^- (A»)Hb-L^- (A')^-J'-R» 




[0050]gb,hb. I hii^tiJetL^lZO-^S 
com^URL. gb + hb+ i b(iiJ'^:5r<tt2T-$> 
S ) ^^ih-r. 

[00 5 1 ] ^/?(50L3, L«{iJti{c, #f±-^, -CO 
-0-, -0-C0-, -CO-S-, -S-CO-, 
-CO-Se-, -Se-CO-, -CO-Te-, - 
te-CO-, - (CH2CH2)Ka- (kalll- 
4) , -CH = CH-, -C=C-, -CH = N-. - 
N = CH-, -CH2-O-, -O-CH2-, -CO- 

X{i-o-$-^i5-r. 

[00 52] ^•^<7)X2, Y*, Z2{±A», A5, A^COW. 
m^X'iiO. mUZ-H, -CI, -F, -Br, - 
I- -OH, -OCH3, -CH3, -CF3, -O-C 
F3, -CN, X{i-N022:«i?L, J^-^cOjb, m 
b, nb(i-5-n-fixO~4cO®gcS-*i?-t. 
[00 53] J2{i, -C0-0-C„H2„-, -O- 

CrcH2rc-s "C^Hj^-, -Q- ( C„ Hj,, - 
O) ta-CrdHj.j-, -O-SO2-, -SO2-, - 

S02-C„H2„-, -C,eH2„-N (Cp^Hzpt,,) 




-SO2-. -C„H2,c-N (CpbH2pbM ) -CO- 
Th^. r c^lXr dii?iS:tCl'-2 0T$>0. s afi: 

[0054] R4(i. -O- (C,,H2,,-0)„,-C,, 



H 



2qd+l V 



2<jd* 1 - 



-0-CO-C„,H 



qd ^2qd+ 1 • 



-CO-0-C,dH 



qd 

-CN. X 
-2 0^7>g 



2qdM. -C 1 . -F. -CF3. -NO2. 

a. waJil — 1 Oc^^rS>-S> ) , 
[0055] R5{i. (C,bF2,,-0) ,,-C,,F 

-1 OTS>0. zaJil-1 OrS)^) . 
[0056] ±ie-S^ ( I ) Tmi^^tlhit-^ii. 
^^^¥2- 1 4 2 7 5 3-^^$g. 7|efflif$i^S5 . 08 

2, 5S7m^imioyjm(fZX^x'i%:b^t^n^^^^ 



(10) 



[00 57] 
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I- 1 



1-3 



1-4 



1-5 



1-6 



1-7 



O 
II 



C3F.CH^ ^(0>- CS h0>^ OCeH.3 
O 

I - 2 -<g>- CS CH. 

o 

CtF.sCH.O^@K- CS -^@>- OCH, 



0 
II 



C^^H^O -<Q>- OC -<g>- OC.oH.. 

o 

CF.CH^ -<0>- OC -<g)^ OCioHji 

O 

C,F„CH20-<g>- OC -<g>- OCoH.. 



aF.aCH.O-^g>~ OC OCoH. 

o 

1-8 CJF, CCH.).0 --<g>- OC -(gK OCoH,, 

o 

1-9 H (CF,),CH^ -<0>- OC.„H,. 



O 
II 



I - 10 H (CF.)eCH:0 -<0>- -^©>- OC'""- 

[0058] J^l^gj 



(11) 



1 1-14992 



o 



- 11 



- 12 



- 13 



14 



15 



- 16 



- 17 



H(CF^).oCH20 — OC — OCsH.a 

O 

C3F.,(CHa)uO — OC -<§>- OC.oHz. 

O 

CFsCHzO — OC — OC4H9 

O 

CsFnCHzO— <^>- OC — OCHb 

O 

C3F7CH2O— OC -<§>- OCbH,, 

O 

CsFtiCHaO— <g>— OC -^@>- OCbH,, 

O 

CzFieCH^O— <^)— OC -<^>- OCbH,, 



O 



- 18 CsFtCH/)— <^>- OC OCaH,, 



O 



- 19 CbF„CH20 — <§>— OC — <§>- OC„H„ 



O 



- 20 CtF.sCh^o -^<§>— OC — <§>- oaHn 



coo 59] 



[•ftl 0] 



(12) l^m^ 1 1-14992 



o 

1-21 CF^HsO -<@>- OC -<g>- C,oH„ 

O 

1-22 CJ?„CH,0 _<g>_ OC — <^>— CoHz. 

O 

I - 23 CtF.sCH^ ^ ~^0^ OCuHa 

O 

I - 24 CF,CH,0 — OC — OCaH.7 

CI 

O 

I - 25 CFsCHiO — <Q>- CO -<^§>— OCbH,., 

O 

I - 26 CJ^sCHiO — CO OCoHia 

0 

I - 27 CaFrCHsO — <^>— CO — C)C«H„ 

O 

I - 28 CFtCHjO — CO — OCHro 

O 

I - 29 CFtCH^ """^0^ 0CsH,7 

O 

I - 30 CaFiCH^O — <Q>— CO — <@>— OCoHj, 

[0 0 6 0] [^bii] 



(13) 11-14992 

o 



I - 31 CaF^CHjO — CO — <§>— OC^Ife 

O 

I - 32 CbFuCHjO — <Q>— CO — @>— OCeHia 

O 

I - 33 CsF.,CHaO — CO — <§>— OCvHiB 

O 

I - 34 CsFa.CHjO — <Q>— CO — <Q>— OCsH.t 

O 

I - 35 CbFmCHjO -<§>— CO — <§>— OCoH^. 

O 

I - 36 CFisCHiO — CO OCeH.a 

O 

I - 37 CFieCHjO ^(§>— CO — <^>- OC«H,. 

O 

I - 38 CFisCH^O -<©^ CO OC.oHa, 

O 

I - 39 H(CF^)jCaO ^@>— CO 0C«H,3 

0 

I - 40 H(CF2)sCH.O — <§>— CO — OC«H,, 
[006 1] [-(1:12] 



1-41 



1-42 



1-44 



1-48 



(14) ^mW- 1 1-14992 

o 



C5FnCItO-^>- CO — <§)— OCioHj, 



CI 

o 



CbFuCHsO— CO — <^>— OCoHz 



CI 

o 



I - 43 CsFnCHzO-^)- CO -(^^ OCaHn 



CI 

o 



C3F„CH20-<^- CO 0CaH,7 



CI 

O 



I - 45 CtFisCHjO— CO -<§>— OCMz 



CI 

o 



1 - 46 C,F,bCH20-<^>- CO — 

OC10H2 



CI 

O O 

^ OCaH, 



I - 47 C3F,CH,0C ~"^)~ ""^0^ ^^"^ 



CI 

O O 
II 



C3F7CH2OC ""^^)~ 



CI 

[00 6 2] [-fkl3] 



(15) #^^11- 
O 

CsF.iCHaO— (^>— CO — OCoHa, 
O 

CFtCHzO — <^>— CO — <^>— C = N 



O 

CsFnCHjQ-^)— CO — <g>— C = N 
CI 

o 

CFtCH^O — <§>- CO — <§>— OCHiiCF, 



O 

CbF,.CH20-<^>— OC -(^y— CsHn 
O 

CF,CI«)— <g>— OC — <(3~0~ 
O 

CsFnCPtO— <g>— OC 



O 

C6F.,CH.0-<^>- OC -<g>-(^^^ C,H,. 



(16) 



1 



OCbHit 




CsFtCHzO — ^(Q 



C3F7CH20 




o 

II 

OC 



0CaH,7 



0 

C3F„CIi,0-<^>— OC — <^>— OCoft, 



o 

CaFTCHaO -<Q>— OC 0(CH2)3CHC2H3 

CHs 

0 

aF„CH,0-<g>- OC 0(CHa)/:HCsHB 



CH3 



Utl 5] 
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o o 

I - 65 C^tCIW) CO -<§>- OC -<§>— OC,H„ 

o o 

I - 66 C3F7CHSO— <Q>— CO — OC — <§>— OC.0H., 

O o 

I - 67 CsFtCH^ — <§>- CO — OC -<©>— C,oH„ 

O O 
I - 68 C3F7CHsO — <^>~ CO --(^>— OC ~<^— CCsH^ 

CI 

O o 

I - 69 CJ^tCHjO -<^>- CO — @>~ OC 

oca 

1-70 

o o 

CsFtCH^O — CO — <^>— OC — <^>— 0(CH2)3CHC^H5 

CH,, 



o o 

1-71 CFaCH30-<^>- CO ^ 0C,M2, 

CI 

O O 
I - 72 CsF, ,CH,0— CO — <^)- OC CoH,, 

CI 



[0065] 
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(18) 



11-14992 



O O 

„ II 

I- 



73 aF„CH^— CO — <@>— OC — <Q>— CioHj, 



CI 

1-74 



O O 
CaF^CHzO CO OC ^©>- OCH^C^F.^ 



CFtCH^^O — <0>- CO -<§>- OC -(^>- OCH.C.J", 



CJ^..CH.O-<^>- CO -<0>~ OCH^.F„ 

CI 

1-77 

O O 
C.F^H:iO -<0>- CO -^)- 0CH:C,F3 

CH, 

0 ^y/^ 0 
C,F,CH,0 -<0>- CO OC OCH^CJ^r 



F F 

[0066] t-fblT] 



(19) 
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1-79 



O 




1-80 



O 



Of^Hff CO oil -<g^ OCHtf jr, 



1-81 



O 



CF,CH,0 OC -<Q>- CO OCH2CF3 



1-82 



O O 

C.FbCH.O OC — CO -<§>- OCH^CF, 



1-83 



O 



CJ^yCaO — ©>- OC — ©>- CO -<@>- OCHzCaF, 



1-84 



C3FuCH.0-<@>- OC ^@>- CO --<@>- OCH2C5FH 
I - 85 CoFiiCHzO— <Q>— (^^^^^ CJI, 



[0067] 



[-ftis: 



(20) 
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O 

I - 86 CJ',CH,0 -<§>- OC -^(^^^(^^ 

O 

I - 87 C5F„CH^-<g>- OC -<0>- ^so^^y^ 

0 O 
I - 88 CsFiCHjOC — <§>^ OC -<^>— OCeH,, 

O O 
I - 89 CsFrCHaOC — OC — ©>- OCoH,, 

O O 
1-90 OF, .CHjOC — @>— OC — <Q>— OC,oH„ 

O O 
I - 91 CsFtCHzOC — <§>— OC — 

O o 

1 - 92 CFrCH^OC — <Q)— OC — <Q>— 0(CH2),CHCJi. 

CH, 

o o 

I - 93 CsFtCHjOC — OC — <S>— OC,H„ 

^^Cl 

O O 
I - 94 CJF^UJO -<^>— CO— COCHs 
[0068] t-fb 1 9 ] 



(21) 
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O 0 
I - 95 CaFTCHsO — @>— OC— <@>— OCCH, 

I - 96 CoHs.O 

O— OCHsCFjCFjCFs 

1-97 

CHsCHzCHCCHaXCHj), — O-^T^-^ /=k 

^ O— ^^^OCHzCFiCFeCFs 




I - 98 C,oH,.0 —^y^ 

° "M^^^J^ OCH^CFzCFzCF, 

I - 99 C^n ~Cj^~^^ OCHjCF, 

I - 100 C8H,T — ^Jj— O'^"^^*^'' 

I - 101 CsH.T — OCHiCrF.s 

I - 102 aH,„ V-^^ OCHjCtF,. 



I - 103 C,«H2, — OCHjCF,. 
093/22396, !^^7-506368-^^$8t [0069] 



n - 1 



n-7 



(22) l^m^ 11-14992 

N 



n - 2 QJi„ OCH,CF«OCF,CF, 

n - 3 C«H,T —^^--^5— OCH2CF:OCF2CF,OC.F, 

n - 4 CJI„ OCHiCFaOCFaCF^OCJ's 

E - 5 C,H„ —^^-^y-^y— OCH,CF»OCF£F. 

n - 6 C»H„ — OCHsCF,OCF,CFjOC,F, 



O— ^^^^ OCHrCFiOCFzCFa 



CI 

n - 8 CbH.,0 -^^-^ 

O— 0CH2CF.0CF,CF, 

CI 

11-9 CbH 



°~V^~ OCH^CFjOCFzCFjOCFb 



[00 70] 1^12 1] 



(23) mmW- 1 1-14992 

D - 10 
CH3CItCH(CHa)(CHa)« 



o— och/:f/jcf«cf. 



n- 11 

CH,CHiCH(Cft)(CIt), -O -^^-^ ^ 

O— OCHjCFjCX^FaCFzOC^F, 



n-12 CbH.,0 —^^-^ 

o 



n - 13 CoihiO -^y^ 

o 





OCHjCFzOCFrCF, 



0CH«CF,OCF£Fs 




n - 14 

O- 

■ OCH^FjOCF^CF^OCF, 
OCHiCF^OCFjCF, 

E-16 C.JJ,.0-^^-^° 

OCHrf^fsOCFaCF, 

11-17 

OCHi<:F,OCFeCFsOC^F« 
[007 1] [■fb2 2] 




(24) 11-14992 
O O 



n - 19 _ ^-^-^7^;^ OCHaCFjOCF^CF, 



n - 20 





CN CN 



OCHzCFaOCFaCFa 

GJi„0— 

F F 



n - 21 CsHn — OCHjCFjOCF.OCsF.j 

n - 22 CoH,, -^J^— OCHsCFaOGiF^OaF,, 



n - 23 CsHiT — OCHzCaFcOCFaOaF, 




n - 24 C,oH», — Vn~V<^ OCHzCFeOCHFaOCF, 

n - 25 CsH,, -^J^— C)CH2CF2(OC2FJaOCF, 

[00 7 2] U\l23\ 



(2 5) ^m^ii- 



C,oH„-4 ^^-A >- OCH2CsF60C,F. 




C»Hi» — ^ 0CH;C»F40C(iFi: 



CioHji— ^ >- OCHsCzF.OCbF.s 



CH.T -^J^— OCHsCF^OCF,, 
C»H,7 OCHjCF^OCoF,, 
CsHn — OCHzCjF^OGF^CCCF.,), 



-N 

Ut2 4] 



n-45 



(26) 11-14992 
n - 36 C,H,T —^1^-^^ 0CJi.0CItCFi0CJ?,0C4F, 

n - 37 C,H., — ^|^-<Q>— OCeH^CHsCrFia 

n - 38 CMx7 — OQ!H,OCH2C5F„ 

n - 39 C.H,7 — OCjH^OCjH^OCHAFa 

n - 40 CHjiO — OCHjCFjOCF^CFjOCF. 

n-41 c,H,rO — ^^-(Q>— och,cf,ocF:^:f,oc,f. 

n - 42 CbH.tO — OCHsCF^hFb 

n - 43 CJ{„0 — OCH,CF30C4F. 

n - 44 CbHitO —^3—^^— OCHzCF/DCF^CFjOCF, 



C,H/3CHaCH,0CH,CH,0 — OCHsCFiOCFjCFaOCF;, 



[0074] 
l<t25] 



(27) 



C*tr-^-<g>- OCA. 




O>-0CiHu 



CrHu 




OV OCHu 



GJiu-OCH^>-<g>- C,H„ 
O 




1-14992 



0 0 



CwH..O 



C„HsO 



CH„0 




OCHu 



0>- OCH.. 




0>- OCH., 



-<(g)-@>- ocH„ 



CJH„0 




0>- OCuHa 



CH, 
I 



C,.H«-<0 




[0076] 
Ut2 7] 



CtiH»-OC-<Q 

o 

[00 7 5] 




0>~ C,H,. 



(28) 



1 1-14992 







[00 7 7] 
Ht2 8] 



QJI..-(g>-COO-<g>-^>-C.,H« 

-<H>-coo-<gK(^ 

CJI„-<g>-COO--<gK^>-CJH.. 
CiHn --(H)-CbO--<Q>-^>-CJH„ 

c„h--<h)-coo-<^>-<^>-cji„ 



CMi ~(H>-CO0-<QKh>~OCH., 



[0078] 



(29) 



11-14992 




C.H„0-^>H©>-OC-<g)^F 





0 

F 



cc:T\ luie-Sse (II) T'^$n-S^k-^;6«:7x-yu 

[ 0 0 7 9 1 S ^>(c:. :^^yMt^^<^M.i^mt LT(i 

[0080] ' 
UtSO] 



C-19 



0 o 



C-20 



[008 1] 
UtS 1 } 



(30) 



11-14992 



^ ^ [0082] 



D- 1 : n = 6, 2 R, 5R 

D-2 : 2 S. 5R 

D-3 : n = 4. 2 R, 5R 

D-4 : n=4. 2S. 5R 

D-5 : n = 3. 2 R, 5R 

D-6 : n = 2, 2S. 5R 

D-7 : n=2. 2 R. 5R 

D-8 : n= 1. 2S, 5R 

D-9:n=l, 2R, 5R 



D- 1 0 : n= I 
D- I 1 : n = 2 

D- I 2 : n = 3 
D- I 3 : n=4 
D~ 1 4 : n=6 
D- 1 5 : n= 1 0 

[0 083: Ut3 3] 



CH... -^>-<0^ oca 



CH> 
CH. 



D- 1 6 : n=8 
D- 1 7 : n= 1 0 

[0 084] UtS4l 



E — 


l : 


(25 


-i/Xi 


IS — 


£i Z 




— '^y^) 


E- 


3 : 


(2JS 




E- 


4 : 


(2.5 




E- 


5 : 


(2.5 




E- 


6 : 


(2,5 




E- 


7 : 


(2,5 





(31) mmf- 1 1-14992 

5 2 

F,C 
5/-\ 2 

F3C 

>Mf^"\^OCX)CsH.. 



: (2.5 - i/X> CsHuO— ^^-^^COO N'<^tU OCOCsHi, 

F,C 



[00 8 5] Ut3 5] 

CN 



CsH, 



a - cjh[.tO-@M@>- cx)o -<@>4c:;j _ 

A CN 



11-C.Hu 



n - CH.^-<^M§>- COO 



F 

a - C.H»^-<g>-<0>- COO ^(0>-^ 

— O - a - CsHu 



[0086] [■fk3 6] 



[0087] 
[0088] 
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4*^2* 



R.. 


Ru 








o- 


CsHu 




2S. 4S 






CjHit 


C4H9 


2R. 4S 






CaHiT 


C^H, 


2S, 4S 




■o- 


CftHiT 


C,H, 


2R. 4S 








C^Hg 


2S, 4S 






CeH,^ 


C+Hfl 


2R. 4S 




(a4) 




-A« --X^ -- 
[^1 ] 


-R^"-I"- 


■R 



(33) 
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Na 




AS" 


X6" 


A7- 


A8" 


X7" 


R7" 


Z" 


R9- 


1 


C6H13 


- 


- 


Ph 


Ph 


_ 


Ml 


11 


CfiHi? 


2 


CaHuO 


— 


- 


Ph 


Ph 




Ml 


Z1 


CisKar 


3 


C5H11O 


- 


- 


Ph 


Ph2F 


_ 


HI 


Z1 


C6H13 


4 


CH3O 


- 


- 


Ph 


Ph 


— 


HI 


Z1 


C^13 


5 


C^i3CH(CHaKCH^zO 


- 


- 


Ph 


Ph 


— 


HI 


Z1 


C6H13 


6 


C7H15O 


- 


- 


Ph 


P23F 


_ 


HI 


Z1 


C6H13 


7 




- 


- 


Ph 


Ph 




HI 


n 


CgHi9 


8 


C7H15O 


- 


- 


Ph 


Ph 


— 


Ml 


Z1 


CsHii 


9 




- 


- 


Ph 


Ph 


— 


Ml 


11 


C6H13 


10 


CaHiT 


- 


- 


Pri 


Ph 


— 


Ml 


Z1 


C8H17 


11 


CiaHzi 


- 


- 


Pr2 


Ph 


- 


Ml 


Z1 


C4H9 


12 


CiiHza 






PrZ 


Ph 




Ml 


Z1 


CeHia 


13 


C12H25 






Pr2 


Ph 




Ml 


Z1 


C8H17 


14 


C4H9O 






Pyl 


Ph 




Ml 


Z1 


CioH 21 


15 


Cl3H27 






PyZ 


Ph 




Ml 


Z1 


C5H11 


16 


C6H13 






Py2 


Ph 




Ml 


Zl 


C8Hl7 


17 


C6Hi3CH(CH3)CH20 






Py2 


Ph 




Ml 


Z1 


C9H19 


18 


CsHnO 






Py2 


P23F 




Ml 


Z1 




19 


C10H21 






Py2 


Ph 




Ml 


ZT 




20 


CfiHiT 






Py2 


Ph3F 




Ml 


Z1 


CaHtT 


21 


C€Hi3 






Cy 


Ph 




Ml 


Z1 


C4H9 


22 


C3H7 






Cy 


Ph 




Ml 


Zl 


CsHii 
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Ha 




A6 • 




AT" 




XT*' 




X" 


R9" 


23 


CsHu 


_ 


— 


Cy 


Ph 


— 


HI 


Z1 


CuH29 


24 


CioHji 


— 


— 


Cy 


Ph 


— 


Ml 


Zl 


C10H21 


25 


CeHis 


- 


— 


Pa 


Ph 


— 


HI 


z^ 


CioHzi 


26 


CtHisOCO 


- 


- 


Pd 


Ph 


— 


U1 


n 




27 


C6H13 


- 


- 


Dt2 


Ph 


— 


Ml 


XI 


C6H13 


28 


CaHn 


— 


- 


Tn 


Ph 


— 


Ml 


XI 


C9H19 


29 


CsHii 


- 


- 


Tzl 


Ph 


- 


Ml 


11 


CgHig 


30 


CgHigD 


- 


- 


Tz2 


Ph 


- 


Ml 


XI 


CeHi3 


31 


C2H5 


- 


— 


Td 


Ph 


- 


Ml 


XI 


C7H15 


32 


C10H21 


- 


- 


Dx2 


Ph 


— 


Ml 


21 


C^IT 


33 


C6H13 


- 


- 


Boa2 


Ph 


— 


Ml 


XI 


C|dH21 


34 


C15H31 




— 


Bob2 


Ph 


— 


Ml 


XI 


C10H21 


35 


CtHis 


— 


— 


Bta2 


Ph 




Ml 


XI 


CgHi3 


36 


CieHasO 


— 


— 


Btb2 


Ph 


— 


Ml 


XI 


C^19 


37 


CeHu 


- 


- 


Hp 


Ph 


- 


Ml 


XI 


CeHn 


3fi 


CsHii 






Hp 


Ph 




Cb 


XI 


C^9 


39 


C^i7CH(CH3)CHzO 






Epl 


Ph 




Cb 


X1 


CgHi3 


40 


C4H9 






Ep2 


Ph 




Ml 


XI 




41 


CsHts 






6p1 


Ph 




Ml 


XI 




42 


C7H15 






Gp2 


Ph 




Ml 


XI 


CI2H2S 


43 


CsH]3 






Cml 


Ph 




Ml 


XI 


CroHzi 


44 








I0I 


Ph 




Ml 


XI 


CI2H25 


45 


C18H37 






Idl 


Ph 


Ml 


Ml 


XI 


C6H13 


46 


C11H23 






Idl 


Ph 




Ml 


XI 


CsHn 


47 


crf^l7 






Id1 


Ph 




M1 


XI 


CbHii 



C0090] 
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No. 




16" 

n, 


v6" 
A* 


AT' ' 
A' 


A** 




" 


Z** 




•to 


CM 11 






Idl 


Ph2F 




Ml 


1 1 


C<Hi9 


49 


\*^n 13 






in 


Ph 




Ml 


21 


C6Hl3 


50 


C^HflO 






Tz2 


Ph 




Ml 


Z1 


CaHn 


51 


CizHk 








rn 




Ml 


z 1 


CioHai 


52 


CeHisD 






0\D£. 


Dk 

rn 




Ml 


Z 1 


CsHis 


53 


vf If wt 1 v vn tj ov 








Oh 

rn 




HI 


Z 1 


CfiHii 


5d 


C9Hi» 








Ph 

rn 




in 
n 1 


2. 1 




55 


CsHii 






HP 


Ph 

rn 




111 

Ml 




CcHia 


56 


CsHis 


Ph 




Ph 


Ph 


Cb 




T 1 

z. 1 


L6n 13 


57 


CsHnCOO 


Pr2 




Ph 


Ph 




Ml 






58 


CsHt 






Ph 
rn 


. Ph 

rn 




Wl 


Z 1 




59 


CsHii 






Ka2 


Ph 




nt 


T 1 


If 4nB 


60 


CeHtt 


Ph 


COO 




Ph 

rn 




ni 




C6ni3 


61 


CsHii 


Ph 




Pri 


Ph 

rn 








CeH Id 


62 


C13H27 


Ph 




Cy 


P3Br 


HI 


Cb 




CsHit 


63 


CioHiiO 


Ph 


oco 


Pyl 


Ph 




Ml 


Z2 


CeHia 


64 


C7H1S 


Ph 




Py2 


Ph 




Ml 


ri 


CsHn 


65 


CaHs 


PhSTF 


coo 


Pa 


Ph 




Ml 


11 




66 


CHs 






Hb2 


Ph 




M1 


Z1 


CeHiT 


67 


CbHit 


Ph 




Tn 


Ph 




Ml 


Zl 


(CHOaCHCCH^z 


66 


CzHe 


Ph 




T2I 


Ph2H 




Ml 


Zl 


CaHi7 


69 


CcHu 


Ph 




Ph 


Ph 




M1 


Zl 


CflHiT 


70 


CioHai 


Ph 




Td 


Ph 




Ml 


Zl 


CCHOsCHCCH 3)2 


71 


C10H21 






Ph 


Pyl 




M1 


Zl 


CsHu 


72 


CbHis 






Ph 


Pyl 




Ml 


Zl 


C4HB 



[009 1 J 



( 3 ^ ) nm^ 11-14992 



Na 






A 


AT" 
A 


A 8" 


VT" 
A 


b7" 

R' 




R9" 


73 


CfiHiaOCO 






rn 


Pyl 




Ml 


n 


CbHu 


74 


CtHis 






rn 






Ml 


x^ 


CsHii 


75 


CsHis 






m 






Ml 


1, 1 


(CHOaCHCCHi)? 


76 


CrH IS 






rn 


Pr2 




Ml 


z 1 


C6H13 


77 


CsHit 0 








ty 




Ml 


z 1 


C10H21 


78 


C4HS 






rn 






Ml 


Z 1 


Ct2H» 


79 


CtzHa 






Ph 


Mr 




HI 


Z 1 


CfiHii 


80 


CeHisCEC 






Ph 


Po 




Ml 


V 1 


C10H21 


81 


CsHitO 








PH 




M1 
Ml 




CeHts 


82 


C3H7 






P2C1 


Tn 




En 1 


^ 1 


C 10 H21 


63 


C4Hg 






Ph 


Tn 




Ml 
M 1 


£. 1 


r all.. 


ad 


CsHiT 






Ph 


T2I 




Ml 


T 1 

^ 1 




85 


C4H&OCH (CH3)C00 






Ph 


Trl 




M1 

Hfl 1 


T 1 


t7ni5 


86 


CeHij 






Ph2F 


Td 




Ml 




ECH 4 1 CH CH } CbH II 


87 


CsHn 


_ 





Py2 


Np 




Ml 


Zl 


C«Hi9 


88 


CHa 






Ph 


Np 




Ml 


Zl 


C12H25 


89 


CnH23 






Ph 


Np 




Ml 


Z1 


CeHia 


90 


CsHii 






Pyl 


Epl 




U1 


Zl 


CsHii 


91 


CsHnOCiHi 






Ph 


Epl 




Ml 


Zl 


C«Hii 


92 


CeHt3 






Ph 


Epl 




Ml 


Zl 


CeHiT 


93 


CsHi9 






Pyl 


Gpl 




Ml 


Zl 


CsHn 


94 


CaHiT 






Ph 


Gpl 




Ml 


Zl 


CfiHu 


95 


C2H7COO 






Ph 


Gpl 




Ml 


Zl 


CaHiT 


96 


C4H9 






Ph 


Idl 




HI 


Zl 


CftHiT 


97 


CtzHzs 






Ph 


I0I 


Cb 


Ml 


Zl 


CfiHis 



[0092] [^5] 



Ho. 


R8- 


A8" 




AT" 


A"" 


XT" 


RT" 


Z** 


R«'* 


98 


C10K21 






Ph 


Cm! 




Ml 


Zl 


CeH 17 


99 


CsHna 






Ph 


Ph 




Ml 


Zl 


CbH 17 


100 


C3H7 


Ph 


OCHz 


Ph 


Pyl 




Ml 


Zl 


C12H2S 


101 


CiHt 


Ph2CN 




Ph 


Prl 




Ml 


Zl 


C10H21 


102 


CsH II 


Ph 


CHzO 


Ph3F 


Tzi 


Cb 


M1 


Zl 


CeH 13 


103 


CeH 13 


Ph 




Ph 


Tn 




Ml 


Zl 


CeH 17 


104 


CtH|8 


Tn 




Ph 


Pyl 




Ml 


Zl 


CeH 17 


105 


C10K21 


Ph 




Ph 


Cyl 




Ml 


Zl 


CsHii 



[0093] 



Ut3S] 



(37) 11-14992 
F 




Br 

P3Br: 

CN 

PhaCNf: 




Ph2P:-^_ Ph3F:-^l 

P23F: P2a: 

CP, CH, 
P3TF: Ph2M: 

Dt2: -^^^ Tn: -(^ 

EP2: -^1^ Gpl: -/ 



Pd: -hTV- 
N=N 




Epl: — 



10094] [-(1:3 9] 



Cml: Hb2:-0;5^ Hb2 : J^^^ 



o 

Ml:-CH,- Cb:"C-, My:-CH, 



[00 9 5] [it4 0] 



(38) 
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F F 
Elt-CH-. E2: - C- 

CH, 

[ 0 0 9 6 ] -:fir, #-ttiHi6iM7{S, mmtfAA-^ 

'f-?:^WL^^txm^tx\>'>i,. z^mntLxit. si 
Ox, Tiox. zroxmc^m^msm^tf^. 

='r-9->'^yv-2-fflV^^L{f^<, as^tUTIi, Zn 

0, CdO, ZnCdOxtOl 2Se (I UPACtHa-ft 

Oj , SnOz , GeSnOx, T i Oj . ZrOz . 
TiZrOxc04;^, 1 4Sl7C^OS?-fk;!fe, J>&V^{iS 

1, S i Cco^f^^^fflv^fiJf J:v\ 

*ie!t«!i ( H-^- : m.^&m?:Wiiif>^^tm) ttxism 

ytmX'$>^Al^ Ga. In*i, pM^i^^ ( T^'-feT* 
: *-;WE^Sr;^a6S^*iE*«3) fc LT 1. 1 1 IStc 

4 , 1 4S5®?'ft:?*ltC*t LT nS^fifiifeii: LX 1 5;K7e3^ 
T'^&P, As, Sb. Bi*^ pM^i^fti:LT13 
)!S7C^T-*>.SB, AK Ga, I n*^fflV>(i,it|,. 
: 0 0 9 7 ] ^tj, -|ttE|6]i!IS:^2tf0^ffimfi*<IC0 

^^cli^f-ffli^lfi]JK7^l!l^c{s^-:^- (nm^i^m $• 

ti^, *5^5J:•f•^7)SS{i«^4+coeE&l:■?^^V^UigE&]E 
?L«7)iiS*<l X 1 0"~1 X 1 0"'/cm3 ^t^^ 

j;-5(cis^-m{f^v\ ;c7)ti:(i)B#ic;a®i:{i{ii 0 
m<7>mmmh^s.Lx . ntKii. i x i c-i 

XI 020/0 m3 (SWc^L-TO. 0 1%-l%g 

[00 98] ^13, >rt7)^^-TOffir6]ffi7(i, 
■thztizx-oxm^-ttni!^\-\ zzx\ ^mmmt 

tXli-fStm:i>co?:mm-ttH£^<. iSSir/Un- 

t *>'T' # s . tfz. mmi^m^^mma^ s - 2 o n m 
i>ioi,zms^fi^immtx^^:mmth (OT, ^se 



*^»''>^tCJi2 0— 500nmc7)®ffl?!?5M^ L<. ^ 
*1±*5^V^^tC{i4 0-7 0nm*^M^LV\ 

5 ~ 3 0 0 n m<7)g][^;^^ jg^-f SJ:^{cfl>tif^L 

[0099] * cr,m7<r)immijimii 1x106 

~1 X 1 0'«Q ■ cmt LT^^S. 

J 0 1 0 0 ] ±^Lt:^^Bm'Fiim\'^xm^Bm. 
Tj^wso^m&Lfz^i/Z'o^^x, m3Rim4i:m 
mtxismiz^m-ti. 

[0101] msii. m^Bm7f^mmco^miiis.?:^-ty 

0 y ^iiT-3i>&*<, zcomiz^Pi-t^ 0 iz. m^nm^ 1 iZ 
iimmmmm\s\^4 0 5'^>^3mmmmm4 0 4^mm 

$tLX)i>0. Ztii>i7)\si^404. 4 0 5Jc{i. IEKi$iJ 
f3?lM]K4 1 lRX/:f^yy^ •y:^ayha-y40 2iim 

74 0 2{i, GCPU (+i^Si®«n,aga) 4 12. * 
;^hCPU4 1 3M.l/l,ZVRAM4 I 4t:^LXt=0. 
Mffi1tfSf!0'^ll-^31fi$-5]oTV^&. tfz. GCPU4 

1 2i)^i^mmMmWi^4 1 l^^JiB^tt^^SYNCft 

^mm^ti^tK zffymm.mmii, 04ir^-r<j;p 
^^T}^\yxmm^mm'i?^j:^x^^i,, z 

^aEi^7'KU';^Wfg{S^aE^|giJ;|llg§4 0 4^ 

mir:mmi,immmb^^4 0 5'\iii^>/vi, j: 

[0 10 2] ^i^lZ. ^5iEIIIE«S|5ISS4 0 4{i:, 
r K u::x.mmizi. -ox^t ^®6§ 9 tc^m-^S-EpiD-T 
^.i^tC^oTfeO, */c'fffg|g|gt!|[3IS§4 0 5(ifffg 
iMmma-thJ:olz^j:'>X\.-^l . ^ti. tSS^^Ic^ 
KffitctiJtii ii^m^tiX\>^X. Z(r>y(MI,z 

i^xm^m^ii:mm-rhXoiz^'yx\,^?>. 

[0103] m^m^ 1 t^lMcoJ: 0 tc^if ^>^-f i^f- 

yymt^^-ri'Zt^^f:.. msiz^jk-tm^mmms 
[0104] -u. ?Sb%«^ 1 commmt lxh. mt 

{f^WraS 9-1 9 34 26-^-^^16, ^m^59-19 
34 2 7-§-^$g, #^HS6 0-1 5 6 0 4 ^t 
^60-15604 7^d^^$g:$: t'fc^S^^tifclEISiS 
5rlW-riUfJ:in J,:j[T, ^B^B^^l«OlBKi}£t;ov^ 

[0105] S5fi, ^\,zm\i-th^m^(r)m&im 
•mmmx-hh. zzx\ m5^i,z^^s^ x-^t-fi-f- 

msi^tltz'm!&^zm^hm^^m^ (H) ^s^u 



(39) 



nm^fi 1-1 4 992 



tc. W-^ "Is -Ss " Sit/ "In -Ss " (i. MiR^ 

0. "Is -Ss " iz^-tmEtf^mu^tif^mmi^ 
m(Dm^m^i:t " In -Ss " tc^-Tmff*^ 

1 . S2 , S3 T'^-rt^o^f 

[0 108] rniii. m6(,z^^m7r:i:fxofzisbcoi&} 

m^c^ikmiTsk-t^mmTh me i,z7r:^m^^n 

i^z. mm^i2 ^zimtRm^m^is irmut. 
^^izmwL. 

iz. mmmii Ri/immiz um^mnm-^u ^ 
[0 10 9] tz^x\ msi^z^.'t^m^s^ u 

-^yh^VUX (>'^V^X^rItl ) tm^ii^^yVUX {^VU 
xrtitj ) tt^C^^xhi)^. ti =2t2 (t-^Sri^^), t 

2 -A 1 1 L^c^i-^tcti =2At ) i:^-!, i^tcLT 
v^^. tc^^ 'J^^vhJVV:xi,zX->Xmm.7f^mB:i)'^^)^ 

^) J; dtz^oTv^-g,. 

[0110] ^iD. iBi&^Jgc7)*yN-^>-:$^ ( Vs . V 

^mmzx-^x^^^tih. 

[0111] dSti. ^UTXitVi / (Vi +Vs ) 
^—^^zU,-ht^:t^hWmm& (Vs+Vi ) Sr^-'fb^-t^ 

fzh^<n. wm^K (Vs +Vi ) tmm^T}i(nw^ 

At = 5 0//sec. >'^Mr;^itVI / (Vj +Vs ) 

[0 112] -eLT. [i8^o:&Mi(^. mm^^m^i^-m<o 

mmt^Z "In -Ss cOg^?^ (ia5#gS) " SrEp^flDL^cii 

0) 0 ^Vs +Vi : au-^'/h^^sn-r. M 

® V2 SVs +Vi ^Va ; m imm^^^m) 



® V3 +Vi ;m(mm7jk:i^m) 

[0113] ^fc. ssco&ffijfi. mm^^m^ecom 
miz "Is -Ss (msmM) " ^muttz^ 

® 0 +Vi : a (tii^^m) ^^un 

[0 1 14] 0^0. ±15®-®^^ In - 

Ss com.m^mnLfzi^izmjE(,zem^&^ (a« 

;^?^'*T=5r:bil (±ie®#gS) ) ^ Is -Ss cO 

^mi:mnLfzm-^izmmzmm^ji^^^nhti& (± 

iS®#gg) i3ti-r^;"cy>tc{i:. V2 <Vi <V3 cot 

Vi ^Vs +Vx ^Va 

[0 1 1 5] c:^T\ V3 (WF. "^DXh-;^!: 

E" tOp^) {i:. mSiZ^n-tnm "In -Ss " c7)Vb1 
tc ct T^^^ 3i;^7:)^^T;b^xT L S -5 mflEM ( ±fB®# 

h^-mm\^z-^^-thbm->xx\-^. ^lx. 

[0116] Z<D9uxh''9mSy^ ^±^< 
mnmzit'h^-:>^<7)m±. ziyhyXhcoiSrF'S: 

/4 m&f)<mm^x$> o /c . 

[0 1 17] v^^. AV {liXT. "mE'7-i^yj^y:;< 
-^t^i^M" ) 

AV= (V3 -Vj ) / (V3 +Vi ) 

[0 118] =5riD. a±lz^\^X{t. ME^^it^ith 
Sr-^O^^^^T-mffEpjDB^^A t ^^it^iti^Z t J: 

M2=(At2 -Ati )/(At2 H-Atj ) 

c T\ A 1 1 (mKmu^mmm ) it . ±im^m 



(39) 11-14992 



"Is -Ss " at/ "In -Ss " ti, 

•3, 1?-^ "Is -Ss " i,z^-rmE.ti^ma^tit:mmi,i 
mcrmniimi t o , " i n - Ss " tc^-rmff** 

I.. 

[0 106] jicT, m¥Bm^i<r)m)miz-D\,^xm6 
[ 0 1 0 7 ] vi^ , efflcoa^tc. 116 tc^-Ti 5 ^« 

[0 1 08] ia7{i, m6lz^-f-^i:'<fdfzl!b(7)mm 

* 33|sco^iss, , Sj . S3 izimTf^com^x-m 

ic. -If $fiiK 1 2 ^zummmmm^ is 2: epsp l. 
^mzm^t. 

[0 109] HSlCS^-r^il-f Ss a, 'J 

::^r1it2 ) tt^tytuhlf, ti =2t2 (i-=5ri?-<?, t 
2 =Ltt'Lfz^i,zt^ =2At ) i:^ri)J:5l3LT 
t'>S. 'J-fe-y h>'NVU:^tJ:oTBir^4*®*>''J-t 
•y h $ iX-S> ( ^IslBiS^-Cli S aS^^fc^tC 'J -t y h n 
•I.) j;^^^^ro•CV^-S,. 

[0 1 1 0] ^rfc, 'mme<r>^'^v^—i' (Vs . v 

[0111] lasti. >'N*-^'T:^JtVi / (Vi +Vs ) 
^-mz^-^tsi-b'^hmi^ (Vs+Vi ) Sr^-fbS-y: 

^'^fc^o, mmns. (Vs +vi ) t^ia^Tttforef^ 

At=50i/s e c, v-^-^r^itVi / (Vi +Vs ) 

[0 1 1 2] HScO^&Wi, 1>r^4t®*«llO 

B^t; "In -Ss cOg^Jg (ia5#BB) " 5rEP3DL;tJi 

® 0 gVs +Vi gVj ; aU-fe y M 

® Vj SVs +Vi SV3 ; m (BiraS^4*S) A^fi'J 



® V3 gVs +Vi in (h5^4^.^) *-'e'J 

■fe-yh$it. e«l^$tL^oEH 

[ 0 1 1 3 ] * Jt, HSO^Elilfi:, H«aS^4^@*^'a<^® 
%\Z "Is -Ss (I15#B1) " SrEnJPLJt^ 

® 0 SVs +Vi SV, : a mWr^W!^) 

® V, SVs +Vi ; a (ffir^^«®) *'''J-b 

[0 1 14] 0^>5, ±ia©~©2r^i:46i)i:. In - 
Ss coa^J^SrEpSDLTtJ^lCSIjEtcaSS'iZ.;^ (Bffi 
^) *J^T'5r*>ix (±ie®#,^) ) . Is -Ss CO 

ffi®#,^) J:3i=-r.S>Jti6ti:{i, <V, <V3 cot 

Vi SVs +Vi SV3 

[0 1 1 5] CICIT'. V3 (OT, "^'OXh-^'l: 
ff" tn?^) ti, l35lCS^t1ftJ^ "Im -Ss " ^OVb' 
{C J: -p T^S?^ ih^h^'^a^ixX t ^ 3 mjlfil ( ±ia®# 
W) Xh-^X, 7;UX^:^'f- y^fSfB^^S:»-r 

v^. 

[0116] ^iJ, Cico^'ox h-^'mSVj S::^^ < 
i-i,^z\.iJU TX&:^±^ < -Tixti'^v^^J, TMt 

jSt:$f^L<^rV^. ^^«0«?ftTVNMrxJt 1/3-1 
/4 :gS*^llffle<|TS> -5 . 

[ 0 1 1 7 ] , AV (J^T, "mffi-7-->'V^N*7;< 
-^'fcP?^" ) 5:, 

AV= (V3 -V, ) / (V3 +V, ) 

tS^-r-Si:, CLCOHEv-xWN'^^-^^AVJi, -7 

[0 118] :5r*5, Ja±ti*5^^T{i, mESr^'^b^-i^rl. 
c:i:(;:J:oT7S^B«ox>f •yf-y^^S:lT^TV'>|.*^ Iff 
5r-^cO«^TlEEnJpB#^A 1 2r^-ft$-«i:l. C t lei 
■oTlSA^f •yf->:/$rfi-5J:3lc;LTt,J:v>. -eo^ 

M2= (Atj -At, )/(At2 +Ati ) 

ZZX\ At, («EEp»|fraffl) «i. ±ie*iE»Ea 
ffittEV, tcffi^-rstO, At2 (HEEPjDB^S^'a 



(40) 
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t<73. T^m-h^mmm^-i^y^'-^y^-i' (m 

2) Ji. ^I't^g^i-*. 

[0 119] ^fc. ±le®E-7-i^'W^"7^-:?AVM 
mc^EEpjD^(a-<'-i^'>>'N-7^-:J'M2ti. fSa^^ 

xmmiff^'£mti^hh. 

[0120] tlT. *5IMcom<05SmtoV%Ti5iBB-r 

[0121] -mt,z. --fj(r>m^izii»hm mui, 
mi^z^^^x-m^-mi'^m ) (^mmwsL-ti^mm 

z.<r>^mnm±. mi'i&.x'hh^'mmm. 
tmrtmyhtizii-r.xmt.^^ffiX'ibr.x. ztii^co 
mtma. -mzm<o^t^^mfS.x'^ihti^tiisb. » 
mmm^mMmiz. Li}^i,mmzmwt?>:ibi±mL 

[0 1 2 2] [19fi, ®«ttSl?4^tLTSn02 Srffl 

^^^tmz. ^mtmt lt s i Oj ^m^-^tzm-^iz 
E J 0 . 1 1 mm^mn^^comnm t com^ sr , ^msa© 
$>•& . z(7)mx K) . mm.imn.'i'<o^mi)^5-^2 O n m 

^it^■^txi>mm^<7im^m3.t^i:mi^■r. m^z, m 

«tttaSt^^O?afl*^ 2 0 n m i 0 

[0123] sis^sficojgptc iixtf. mmimn^c^n 

[0124] ®mi4SSf4^ ^l&iitt<7)S^^4'{^T 

M^m'm.Tmi^) imm-ti>citi,zxo. m7(r>&tK 
m.'^mmmiiLcomtmmiiz. A^-^^Miiz^mx-^h. 
■oi*). mm^mm.T(r>-^^m^mtx'h-:>xi,, 
mmn.'f-(7)m^ o *^ u ^ o mi>z^hn.fx.imm.iimn 
^cr>^&ii^<mtixm7(r)&tm^&<x't^, miz. 
mmii.mn^cr>^tf' ^¥m< mi>z^j:h,i£^mL(^^ti<r> 
miii^mixx , m i coffitsffl^r « < x-% h . 
[0 1 2 5] cicif , m o«, ?Ka#^<7)±T<oms 

gii^t«7)RH^ (V-T^tt) 5-*L^ci>cOT-J)0. |BI 
0l=^-r^En<5DtT ^ f: !l§ 0 ^{i t X f - 'J i'X fc of 



i^tl*i3 0 0 nmSrj@;cl.tXW^AV*53 VS-ja;t 
Ttti\ -m^%=S-t\^X(rmmtX%tf:<^£h. t 

< =5: fc V ^ -5 t ^-f * . 
[0126] *^SSc0Jg®tC injf- ^mttffii 

n^f)m^-^tlXm&niirzn^tmiP5-3 O O nm 

v*< 3 vJiiT t ^ 0 , igi6$i]fai*<^tgT\ leianttos^^k 

[0127] S/vT, *:||ifi<7)m^lCfcV>T{i, UTtOJg 

^mmi^'pi>zt&mtun'T-tmm.mLn'Fti:if 
WLttzmm^m^i-hztizx-^x'^otmz, zn^, 

X\.^h^mX'2 0-3 0 0 nmiOgcOm^^SrJgfiSi-r-i) 
J: 0 l,zLX\^^f.:ib. ±ie?aa«^«0Pfii<7)$Wlr J: 0 

[0 1 28] -etT. 2ls:||SS<7)jgS|CJ:ii{f. g^^® 

hJiis.^Bm'f^'i%i>:itt^x'^. »mmmtfi'^^x\ iS 

[0 129] 

^ojgftfg^ (WT. "jSa^B^^i A" m/iz "leL^Bm^ 

IB" t-tS) Srf^^LT, Ztli>2mm(0i&^nm^l 
A, 1 BcoltttSrifcKL/.:. 

[ 0 1 3 0 ] ^-f . jsfa^^ 1 A , 1 Bcommiz-o^^x 

[0131] m^sm'T- 1 A , 1 BOiMr^mmmii. m i 
iz^-tm^Bm'Fitwimx'hh. ^td^-h. m^Bmf-i 

A. 1 B{i. ^T^KSt^itt^U^teStcieM^n^.- 
ttEl^IfflOS^ 2Sl/^f-$jii2(6HI!lS« 3^mtxm. 

atih (Timm 2. 3<7)mzi,im^B5 ti<m^ ^tix^^h. 
tfc . -ttisr6]ffli^« 2 (^mmzimm 9 ^ei^jswh 
1 oam&^tixa'o . Er6]Mffliiii otcti. ^Sb^bSS- 

WErfiHraS^ 3 tfoas 6 7 A^JgBg $ iiT tJ 

[ 0 1 3 2 ] WL^m^i Aff)mmijmz'o\,^xm 
[0 13 3] t-r. -^^fj^^Dcxj^'/^mmtiTo 



ArfcOj iOjl-&;<fX (Ar : 90SCCM, Oj : 1 
OSCCM) SrlH^V J!cmB#ra$:2. 5:JJ-^fcLT, I 

[0134] mz, -iicrimm {-mmj^mmm) 2<r> 

fS.-^m (2:1) T'O. 8vrt%l,zmiLtzmmt:. 3 
000 rpm. 2O#'O0fefrT-;^e>'a-M^. CixS: 
2 0 0-CT'6 0:«-^MfiS;LT, 15? 5 0 A<7)iB|{il$iJfflI^ 

P^l Oi;. ElKSStl 000 rpm. If La;^g0. 4 
mm. jMOXb*— H 1 Omm/s e c . }^:fj(^4^(r>y 

to 1 35] 

t-fl:4 1 ] . 




mm (Si oxcos-^«j«>4>^i. v'j nvgs'fbfei: , a 

-;U4it^flJcL/i?§?S) 1 0 0 0 r pm. 1 0^(0 

fii^^K L, j§?S4'£Of4^i^?l*<3!«;3 0 nmi:^r-:)^>:t. 
iOSrffll^^f^. ::fLSr2 0 0-CT'6 0^P^Mfi£LT, /f? 
1 50 0AOM7Sr?g^LJt. 

[ 0 1 3 6 ] ijctc, --mmmm3m2ffimm^mm i o 
^®{cj±, 2. 2Mmm<r>s iOzm.n'f-^-^^^-ttc 

T, s i 02 mn=Fi:m.\^mmmi o<7)mmiz^nSLmm 

[0137] tfz. EpgiMJrffl^r^T, ^f-|lli5!^i!IS^ 

affimmcoiiLmzi^-juM^^L, zti?:9ox:x'5 

[0 138] ^tylZ. a«2i:S«3fcS-, rusx.^^ 
fflv^T50gf/cm2 £0ffi:>3T'E«fL. [5|i:E:>3S-x 
T-::^ •■/i^Byi,zxtax.tz^mx\ 11 ox;. 90^m 

S2. ss-aso-^i^it^c. 



1 ) . 1 1-14 9 9 2 

[0139] C:<7)$,i:±ief^T'T'S= Tt^m^ 
Sr. il^con-HD-y ^'sCOSSMrttcAit, 1 x 1 0 
-*Tor r^T'SS?||iL;t$>fc. 1 x 1 O-^To r r 

[0140] mz. m&m=f- 1 B£7)8yt:frai3':>V^TSi 

[0141] a«2 . 3c7)«®c{i, ji^i: mm<oifm 

m 0O«®lc«i7t'yi/S!is^ML?t:. 

[0142] mz. munm^ (^^-wisiauaiss) 3 
o^fficti. m^am^ lAtm tmm ( s i o x<?5s-^ 
m'^^d:h u 3 ym^mt . fmm^ 1 0 n mtos n 

fSE) Sr. 1 0 00 rpm. 1 OU^ff)^n-XX\^yD-h 
L/C. CL^IS. it?K<7)i|lsa<,^^B$^5r^Jifc U^c/c 

ib, miS.'^crin^mi^tfit^e 0 nrnXh-ofc. ZiXt:2 
0 0-CT'6 0^raK«L.T, 1 5 0 0A<7)M7^?e 

[0 14 3] ^-oic. ±Mtmmco:fTmx\ siOi m 

m^ii'^-otzm^z. 2t5c<3^^2. 3&li'?-g-i5-y:, 

[ 0 1 4 4 ] ±ie^^tfctt^ffi*£0«« (^^-W 

7t (lll!gt{i«Sffl^^-9->r;l'5-S'M#i3UT}i]^) . 
[0145] iXK:, M7^cOMc0ffiiaffiSr}l!l^t-S#S 

{crjt^T, HI 2au'@i 3i^^Lxmm't^. 

[ 0 1 4 6 ] ai 2Ji, McoM«:^ifi]CtJ(tl.Sfii€^ 

Sf^OMT-J) 0 , ^fii 2 1 1 ^fig 2 2 i: cOPaKcllSiE^sSE 
LXm^i'^o^cOX'hh. ZZX\ -:6-fiomffi2 1 

{±. A 1 A>t3^j:hm.m 1 mm<i,(7)nMX'h o . wrcom 
[0 14 7] ttz. EI13J4, Mco)^a:S-r6]icfcftl.» 
ii. m^fR<7)mx'h 0 . mm2 5 tm.m2 6 i: <^mi,z 

[0148] :$immmi,ZXtx.l,i. jSa^aS^ 1 Aiziiifh 

mff>i^- vmrnms^ i o> • ci/nx\ vmmm^ 

(45X 1 0* a • cmT'J>-:./<:COtzJ^L. JSS^^ 1 B 
{Cfcttl.M7<7)i'-hffitfi{4*<73x 1 O'OQ/DT-, 
mffifit^Ji 5X105 Q • c mX'h 0 , f^^<^**^'Hif# 

-^x^^hztifm^x-^fz. 

[0149]^?::. "J -Tw&<7)n^m^-'& (-r^ri?^. 

^SEOXU-AV) {4, fSa^^^^l A*<f*)0. 3- 
0. AVhfh^\-mTh'itz<r)\,znL. ?Sb^bS-7^1 B(4 
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1. 5vt±^<. mm±sk^^j:mmtt^±tfc. 

[0151] cifitcii^ , i> d-:^<^jga^^ 1 B $r 
(mmm2) :$mmmi>zt6\,^zii. mi iziik-tmTtsm 

2B" fc-rS) Srf^^LTt:. 

[0 1 5 2] -:^i7)?ga^^2A{2feV^T{i:, MTSrJg 
b , f4il*»'l«) 1 0 n miOS n O xtfOK-ft^Sj^ffitS^ t 5: 

oorpm, 1 oi&^iJD^ffT-xtya-hL/s. 

fcf^. 2 0.0-CT-6 0^S^{£L. ^7o;i$S-250 
ItlSl^mkL^v:. 

[0153] f&:^(7)?g^5g^ 2 BtrtJV^Tti. )K7 SrJ^ 
B£-fl> it46«0?§?S i: LT , JSa^aS^ 2 A i: 131 CrSjS ( 7 
r-mcr)^V'>\:i^^yt. etfl*''*^l 0 nm(5:)S nO 

SrttfflL. ::c7)S78t5:1 500rpm. 1 0?i.'<^S^frT' 

fc. Xi^ya-h^Ltim. 2 0 0'CT-6 0:)i-^M^ 

M7iOJl$5:2 5 00Ai:L:^i. ^rfc, ffico^t^ 
t/i^3t:^{i:JiiE^lifi0!l 1 i: mmt Lfz . 

[0154] :mmm<r>m'Fiztnfh^^-mw.'i^mmm 

icfc S IS 7 (7)Stn;C-pv -^T ^ffi L^>: . fSS^^ 2 A 
fc(tSM7<?3>'-hffi{n;t4*<;3x 1 O'^Q/D-C'. 
Stil^J47. 5X10' Q- cmX'h-:>tz<7>l,znL^ 
a^^2Bt:fc(tl.K7<^v— h«Sl(4*^3x 1 09 Q 
W^^ffitl^ti 7 . 5X10* Q • c mT-J) 0 , 

[0 15 5] iiJt, v-n^^ff^nnw^ (i-=3ri5*>, 

ra<imffc7)XUAV) {4, ?gB^B^^2A*ii^0~0. 1 
V, ?Sa^a^-?2B{40. 4-0. 5 VT-S> •) , liiJ)±;'c 

[0 1 5 6] •f^«t7t?gB^B«^^2A5rilI!)-r^ 

^tz^mm^xw^ 'Lmmvt . 

(0 1 5 7] cmc^LT, t>a-:friO?gB^B«T2BS: 
^•rSi:. ^^<f yST'->3-h*«^L, 17^ 



[0 158] 

[ siBBio^s ] ^^mzxtm. %mifi 5 - 2 o n mco 

•& c: h t J: 0 n-mL\^m^w&^wm<>z^^^ ^th 
ztt^x-^?>. 

[0 159] tfz. ^mttstm^ ^^^«e:«4>tcT 
^■^■^^txmmimf{LTi,ziih^^mi:mm.-thioiz 

'&$i^T?g^$i^7tf4^«^OM^I*^5~3 0 0 nm^JDli 
H-C-J>-?T300nniS-ei=5:<'>Jt46, XumSt^SV 

[ 0 1 6 0 ] S ^>(C. ^Is^BJlC Jiixtf, g^^SP s iz 

mm Lx^±-t?>^m^izm tx . t tzmmm^i^zm 

yXh. f}^-:>mm!S.'km^amT'S:'^^i>Ztil^X'^t. 

[0 1 6 1 ] S7t. ^^^mzxtiii. bxf-u>-;^&/h 

[IMBO^m=5:UeBH] 

[iai ] *%HBC<S-l.?Sa^l^co-5ISfi<7)jg3|Sr*-fff 

[122 ] m^mcom^m^^a-r^m. 
[m4]:^^mi,z^^m^emTt^^'7y^-v^a>'hci 

[115 ] mmi,zmn-ti,^m^cr>r^m?:^-tmmm. 
[06 ] «^4t^i^-f?iis-*-r«^a. 
[ n 7 ] 0 6 iZTfi-rm^in 0 fzisf)commm-^<r)^ 
m. 

ms] mwmKtmi&mtcomm i-t^h^. v-t 

[119 ] ©mf4^£7)Sstin*t3^^6*I^flJ^itSEg„pti: 
[HI 0] ?SB^BSg?-t:*i(ti.t;^f-'J>-x^S:iKBJ-r^ 

[011] mmMm.m'f-i}^^^j:^fiL-^m<^^bxums. 

[012] ISii:ft-[6]<^#««fitS!l^Sr*t-ijiBB0. 

[013] fmiif^<r)immm^ifn^mBm. 
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